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ABSTRACT : 

PROBLEM TO BE SOLVED: To obtain a quantum dot cascade laser in which the 
working frequency is tunable, the gain spectrum is made narrow strongly, the 
threshold current is lowered and the humidity dependence is reduced by setting 
the upper discrete energy level of each quantum dot higher than the lower 
discrete energy level. 

SOLUTION: Active regions 411, 421 are shown, respectively, in the upstream 
and downstream of a quantum dot 405 and a photon is emitted as shown by a wave 
arrow 406 when vertical transition takes place from excited high energy state 
to final state of low energy. More specifically, energy level in each quantum 
dot 15 regulated such that the vertical transition takes place in the quantum 
dot 405. When a Bragg reflector is provided, a second quantum dot 455 is not 
provided but a superlattice Bragg reflector 410 is provided directly under the 
quantum dot 405 thus obtaining a single dot array structure. 
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